Given the increasing demand of skilled workers in the Information and Communication Technology (ICT) sector during the upcoming years in the European labour market, as well as the digital gap of Greece to the European average, as a result of the ongoing economic crisis, led us to search for innovative ways of dealing with the current situation, following the scientific perspective. Inclusion of an increasing proportion of the Greek population in the ICT sector could result in a reversal of the uncomfortable situation in Greece. The purpose of this study is to investigate the impact of ICT on women's employability and entrepreneurship, as well as on career prospects in managerial positions in Greece, in order to map the existing situation, identify needs, and suggest training routes. Data from 1035 women were collected, via questionnaires and interviews, regarding ICT skills' benefits on female employability and entrepreneurship. As revealed by the findings, although women believe that ICT skills are among the most crucial factors of success in the 21st century, however, they state that they feel underrepresented in the digital era.
Introduction
The direction of the international economy to entrepreneurship contributed to the increasing interest of women to entrepreneurship. In general terms, women entrepreneurs are a minority compared to men, however, there are significant differences across countries [1, 2] . For this reason, initiating an enterprise requires extra effort for women in a male-dominated environment [3] . Gender-based barriers to entrepreneurship may negatively affect a country's competitiveness and productivity [4] . Women represent one third of the graduates, specializing in science and technology in Europe [5] . In terms of entrepreneurship, more than half of the European entrepreneurs in non-ICT service sectors are women, while only 19.2% of European entrepreneurs in the ICT sector, are women. Women-owned technology firms are smaller than those that are male-owned, however, female entrepreneurs seem to be more optimistic about the future and less profit-driven [6] .
Based to the results of the European project Women Entrepreneurs in Europe, it was revealed that, in 2012, around 30% of all entrepreneurs in Greece were female in comparison to 31% in the EU-28 [7] . Most of these women were solo entrepreneurs. Based on data from European countries, men are much more likely to deal with enterprises than women [8] . The socio-cultural status of women and the lack of access to networks of information, as well as to capital, are considered as barriers against female entrepreneurship [9] . There is evidence that higher education, as well as support by family and friends, could enhance women to start their own business [10] . In middle income and developing countries, the gender gap in entrepreneurship is more evident [11] .
Procedure
The methodology employed has been structured into three phases: Phase 1. Research and documentation reviews of reports, journal articles, and statistical data to provide an overview of the trends in employability in the digital economy and on the demand for skills.
Phase 2. Collection of information leading to a mapping of the situation, identification of needs, and the description of any known best practice scenarios. The data collection methods included survey data conducted in Greece during June-September 2016 through online questionnaires, focus groups, and interviews with stakeholders to test the survey and literature review findings on women's employability, career prospects in managerial positions, female entrepreneurship, STEM education, and digital skills, the barriers that contribute to skills gaps and limit work prospects, and how skill demands can be met by education and training.
Phase 3. An analysis of the needs as identified in Phase 2. These needs were classified and prioritized according to their importance and relevance, leading to proposals for tools to help meet the needs of the target group.
Measures
The methodology used in this study involved: An extensive literature review from multiple sources of qualitative and quantitative information (reports, journal articles, statistical data) to provide an overview of the trends in employability in the digital economy and on the demand for skills. For the literature review, online search engines and electronic databases were used (Google Scholar, Science Direct, IEEE Xplore, dblp and Elsevier Scopus) in order to collect data from published works of the last two decades.
Analysis of survey data conducted in Greece during June-September 2016.
Interviews with stakeholders and focus group, to test the survey and literature review findings on women's employability, career prospects in managerial positions, female entrepreneurship, STEM education and digital skills, the barriers that contribute to skills gaps and limit work prospects, and how skill demands can be met by education and training.
Both the questionnaire and interviews targeted to measure women's attitudes towards female entrepreneurship/employability in the ICT sector, gender-based differences in the ICT sector, and the importance of e-skills (dependent variables), in terms of their age, level of education, marital status, and employment status (independent variables).
Questionnaire
For the purpose of this study, a random sample was used, including women, aged 16 and older, who had at least basic computer skills, as the questionnaire was circulated and filled electronically.
The questionnaire was designed on an electronic questionnaires platform and the link was massively sent via e-mail, or posted in social media. In particular, the questionnaire consisted of 36 questions, based on five thematic units:
1.
Information on the profile of the respondent 2.
Women's entrepreneurship in the ICT sector 3.
Employability of women in the ICT sector 4.
Attitudes regarding gender-based differences in the ICT sector 5.
Importance of e-skills and further training skills
Regarding the type of questions, there were 21 radio-button questions, nine text-box, five check-boxes, and one dropdown-menu question. For the analysis of data, IBM's SPSS Statistics Subscription (Armonk, New York, NY, USA) was used. For the final version of the questionnaire, a pilot test was conducted in a sample of 19 private and public sector female workers, unemployed, and female students.
Interviews
For the purpose of our research, the method of direct, in-depth, structured interview was also used. Through personal interviews with policymakers, private and public sector executives, as well as entrepreneurs and mentors/consultants, the qualitative method was used, as it was considered more appropriate in order to gather targeted and in-depth information and data. There were 35 interviews, based on structural questions, which aim at gathering factual material with key persons of the economy, entrepreneurship, education, self-government, and policy-makers, regarding the required skills of 21st century, as well as their viewpoints on the position of women in the ICT sector. All participants were informed on the focus group objectives, the methods of exploitation of the results of the interviews, the focus group implementation process, the benefits and the risks, as well as the level of confidentially. Interviews were structured under the following topics:
1.
European Union and skills 2.
Essential skills 3.
Skills and stereotypes 4.
Skills and women entrepreneurship-employment 5.
STEM skills and women
Starting with the desk research helped us suggest what to focus on during the interviews and, thus, prepare a set of common questions for all interviewees. The next phase started with thinking about the categories and forming the questions and their specific order. Structured interviews supported data analysis, as different answers were given to the same questions.
Sample and Characteristics
Data from 1000 valid questionnaires from all the geographic departments of Greece were included in the statistical analysis. A total of 93.8% of the women surveyed were higher education graduates and 5.9% were secondary education graduates. A total of 42.2% of the higher education graduates have a master's degree and 5.2% a PhD ( Table 1 ). The ages of the women surveyed were mostly between 16-44 years (93.6%). A total of 39.5% of these were aged from 16 to 24 years, 31.0% were between 25 and 34, and 23.1% were between 34 and44 (Table 2) . Regarding the marital status of women who participated in the survey, 47.2% are single, 42.5% married, and 8.8% divorced or separated (Table 3) . Finally, Table 4 shows the professional status of women who participated in the survey. As shown, 61.5% of women are employed, 19.8% are unemployed, 12.1% are self-employed, and 4.9% are students. At the stage of completion of the analysis of the data obtained from the questionnaire survey, a focus group was implemented in order to discuss and further refine the results obtained from the analysis of the survey responses. This method is an important qualitative data mining tool through direct interaction of the participants. The focus group was set up taking into account the full range of stakeholders and included 35 women with similar socioeconomic characteristics, representatives from policy bodies, the academic community, enterprises, and mentors' entrepreneurship.
Findings

Findings from the Desk Research
Digital Gender Gap
Women's under-representation in the information and communication sector, despite the existence of encouraging initiatives, is due to wider structural inequalities [26] . It seems that because of the prevailing cultural norms and practices, the ICT industry constitutes an unpleasant environment for females. Females find it difficult to integrate in a work environment that important issues concerning the company or professional advancement can be decided in an informal setting outside the office, such as a sporting event [27] , and because there are often practices overtly patronizing to women and making unflattering comments on their skills [28] . In addition, in many companies it is required for employees to be willing to work long hours in order to finish an ongoing project, thus requiring women to put work ahead of family commitments. Companies may hesitate to hire women for demanding IT positions, because of the fear that family obligations will reduce their productivity [29] . Additionally, although there is evidence in the literature of passionate female professionals who enjoy their work and are willing to put their personal lives in second place, there is also evidence of professionals who, although they love their work, they would also like a more balanced work and family life [30] . Focus group participants also consider family-career compromise as one of the most prominent discriminating factors against women.
There seems to be an unattractive portrayal of the ICT industry, in which computer experts live in a lonely, antisocial, and inactive world preventing women from engaging in this profession. In order to explain why gender inequality exists in ICT workplaces, some researchers highlight the nature of power dynamics in work contexts and their significance for understanding and explaining employees' experiences [31] . In conclusion, although gender is an easy classification framework to apply, research also indicates that women are dissimilar in their responses to workplace disabling effects and caution should be exercised in the interpretation of data [32] .
There are many studies revealing that men are more familiar to new technologies compared to women [33, 34] . A Greek study with 165 participants revealed that male freshman students are more willing to use computers in their everyday life, compared to females [35] . However, there are studies stating that women seem to realize the importance of ICT skills, as well as that they are able to learn programming or other computer skills. There is also evidence that women on computer courses perform as well as their male counter parts and, in some cases, better than males [36] . However, women seem to be less confident and more anxious compared to men when they deal with new technologies [37] . It seems that engaging with new technologies, as well as training on Internet self-efficacy, could significantly improve attitudes toward computers, for both women and men [38] .
Gender Gap in STEM
A situation that is still maintained nowadays, is the mismatch between men and women in science, technology, engineering, and mathematics (STEM). In Greece, and according to Programme for International Student Assessment [39] results, boys seem to perform better than girls in science, which is consistent with the results in most Organisations for Economic Cooperation and Development (OECD) countries. The interpretations of how the gender gap evolved vary, including background characteristics and structural barriers in K-12 education, as well as family viewpoints or psychological factors [40] .
Recent studies also suggest that women's interest in STEM is affected by a perceived mismatch between STEM careers and communal values [41] . Girls may also show less interest in mathematics than boys because they feel less talented at it, given the prevalent stereotype [42] that is reflected in men's and women's assessments of their own abilities. However, the most recent meta-analyses revealed no gender difference in U.S. students' standardized test scores [43] . Gender differences in spatial thinking skills and especially in mental rotation, beginning in early childhood, could contribute to the STEM gender gap [44] . There seems to exist an array of social and personal factors that affect women motivation in STEM. In attempt to close the gender gap in STEM, Krämer et al. (2016) showed with their study that presence of a virtual agent (instructor) could enhance female performance, effort, and motivation in mathematics [45] .
3.1.3. Bridging the Gap e-learning, as an Internet-enabled learning process delivered anytime, anywhere, offers valuable opportunities to education and training. Previous studies show that perceptions about the usefulness of technology and e-learning are significantly correlated with gender [46] .
Many studies confirm that male students seem more positive than their female classmates, to engage with e-learning [47] . However, there are studies indicating that women would accept the use of ICT more than men [48] . Computer skills, age, gender and different learning styles, could affect students' attitudes towar5ds e-learning. However, there is evidence that the gender gap in these attitudes is narrowing [49, 50] . Training organizations should apply the e-learning format as the students independently from their gender are interested in the various forms of e-learning [51] .
E-mentoring from experienced experts, who teach and counsel beginners into the ICT sector, could also enhance bridging the gap [52] .
Except of development of specific skills, e-mentoring could contribute so that mentees gain inspiration and psychological advantage for their career and personal improvement [53] .
Findings from the Questionnaire Survey
Women's Employability in ICT Sector and Employability Skills
A set of questions in the questionnaire aimed at investigating the use of ICT in Greece by women and girls in terms of employability. Table 5 lists the responses of women surveyed in relation to gender segmentation in ICT skills. As we can see, while 56.2% think that there is no difference, and 38.6% think that men possess greater ICT skills. Then, the possibility of women encountering difficulties reaching managerial and decision-making positions was investigated. As shown in Table 6 opinions differ since 49.3% consider that women face difficulties and 50.7% say that there are no such difficulties. The main reasons that lead women to encounter difficulties in managerial or decision-making positions are shown in the graph below. As shown, the main reason is the stereotypes (24.9%) still dominating the Greek society followed by the attitude of men (8.7%).
Regarding the skills necessary for women's employability in the 21st century, the respondents indicated as crucial skills those related to ICT management, communication, problem solving, teamwork, and interpersonal skills. Respondents ranked in lowest positions business architecture, interpretation of numerical data, and operations planning skills (Figure 1 ). 
Women's Entrepreneurship in ICT Sector and Entrepreneurial Skills
The next category of questions aimed to investigate women's entrepreneurship in the ICT sector. The first question was designed to assess women's ability in entrepreneurship compared with that of men. The vast majority of women respondents (91.4%) saw no such distinction.
The second question was designed to explore whether the numbers of female entrepreneurs in sectors that require ICT skills are low compared with other sectors. As shown by the results, 76.8% of the respondents claim that the numbers of women entrepreneurs in areas that require ICT skills are limited.
Then the views of women were investigated, whether the sector of ICT-based entrepreneurship is one of the most crucial factors of success nowadays. 90.1% of the participating women agreed with this statement. 
Then the views of women were investigated, whether the sector of ICT-based entrepreneurship is one of the most crucial factors of success nowadays. 90.1% of the participating women agreed with this statement. Figure 2 shows the skills that appear as most important for entrepreneurship nowadays. Innovation, vision/imagination, organizational skills, creativity, negotiation abilities, resourcefulness, and initiative were found to be the most important. Figure 2 shows the skills that appear as most important for entrepreneurship nowadays. Innovation, vision/imagination, organizational skills, creativity, negotiation abilities, resourcefulness, and initiative were found to be the most important. Figure 2 . Which of these skills do you think are the most important for women entrepreneurs in the 21st century?
Inductive Analysis
The presentation of descriptive data of the survey is followed by the presentation of the inductive data analysis. For the implementation of the inductive analysis we used parametric criteria, and where the homogeneity control was statistically significant we used non-parametric criteria. Statistical analysis was performed with a confidence level of 95% and a p-value less than 0.05 was considered statistically significant. The bivariate analysis showed statistically significant differences in the assessment of the attitude of women towards computers and ICTs compared to men's, based on women's perception (Q25) (F (5, 982) = 3.01, p = 0.010), the existence of the mismatches between eskills supply and demand (Q30) (F (5, 968) = 2.94, p = 0.012), the level of competence in ICT skills (Q31) (F (5, 982) = 17.56, p = 0.000) the willingness to expand their knowledge in ICT (Q32) (F (5, 982) = 2.56, p = 0.025), the importance of ICT skills in their work (Q33) (F (5, 982) = 6.91, p = 0.000), and the importance of social media in enterprising (Q35) ([F (5, 982) = 6.60, p = 0.000) in regard to the educational level (Figure 3) . 
The presentation of descriptive data of the survey is followed by the presentation of the inductive data analysis. For the implementation of the inductive analysis we used parametric criteria, and where the homogeneity control was statistically significant we used non-parametric criteria. Statistical analysis was performed with a confidence level of 95% and a p-value less than 0.05 was considered statistically significant. The bivariate analysis showed statistically significant differences in the assessment of the attitude of women towards computers and ICTs compared to men's, based on women's perception (Q25) (F (5, 982) = 3.01, p = 0.010), the existence of the mismatches between e-skills supply and demand (Q30) (F (5, 968) = 2.94, p = 0.012), the level of competence in ICT skills (Q31) (F (5, 982) = 17.56, p = 0.000) the willingness to expand their knowledge in ICT (Q32) (F (5, 982) = 2.56, p = 0.025), the importance of ICT skills in their work (Q33) (F (5, 982) = 6.91, p = 0.000), and the importance of social media in enterprising (Q35) (F (5, 982) = 6.60, p = 0.000) in regard to the educational level ( Figure 3) .
Moreover, the bivariate analysis revealed statistically significant differences in the difficulty women face in managerial and decision-making positions (Q10) (F (4, 994) = 7.06, p = 0.000), the assessment of women's entrepreneurial capacity compared to men's, based on women's perception (Q14) (F (4, 991) = 2.79, p = 0.025), the equal motivation of men and women for ICT studies and careers (Q21) (F (4, 994) Statistically significant differences also emerged in relation to marital status. The difficulty faced by women in managerial and decision-making positions (Q10) (F (4, 993) = 5.42, p = 0.000), the significance of female digital entrepreneurship in the 21st century economy (Q16) (F (4, 989) = 4.45, p = 0.000), the equal motivation of men and women for ICT studies and careers (Q21) (F (4, 996) = 3.92, p = 0.004), the existence of a gender gap in both computer professions and new professions linked to new communication technology (Q22) (F (4, 994) = 3.33, p = 0.010) showed statistically significant differences related to marital status ( Figure 5 (F (4, 994) = 3.33, p = 0.010) showed statistically significant differences related to marital status ( Figure 5 ). Figure 5 . Statistically significant differences related to marital status.
Finally, statistically significant differences were noted in relation to the difficulty women face in managerial and decision-making positions (Q10) (F (4, 994) = 4.14, p = 0.002), the existence of a gender gap in both computer professions and new professions linked to new communication technology (Q22) (F (4, 995) = 3.37, p = 0.009), the level of competence in ICT skills (Q31) (F (4, 922) = 6.39, p = 0.000), the willingness to expand their knowledge in ICT (Q32) (F (4, 993) = 3.95, p = 0.003), and the importance of social media in business (Q35) (F (4, 989) = 4.64, p = 0.001), related to the employment status of the participant in the survey ( Figure 6 ). Statistically significant differences also emerged in relation to marital status. The difficulty faced by women in managerial and decision-making positions (Q10) (F (4, 993) = 5.42, p = 0.000), the significance of female digital entrepreneurship in the 21st century economy (Q16) (F (4, 989) = 4.45, p = 0.000), the equal motivation of men and women for ICT studies and careers (Q21) (F (4, 996) = 3.92, p = 0.004), the existence of a gender gap in both computer professions and new professions linked to new communication technology (Q22) (F (4, 994) = 3.33, p = 0.010) showed statistically significant differences related to marital status ( Figure 5 ). 
Findings from Focus Group Interviews
Results from the personal interviews revealed that women, at an overwhelming rate, feel that the sector of digital entrepreneurship is one of the most crucial factors of success nowadays, as well as that ICTs are extremely important in the workplace. From the interviews with the focus group it turned out that women believe that there are wide gaps and mismatches between supply and demand regarding ICT experts.
In addition, they feel that the percentage of female entrepreneurs in sectors with high demand of ICT skills is low. However, they do not believe that there is a significant distinction in entrepreneurship between men and women, and they attribute the low representation of women to perceptions deeply rooted in the past. A high percentage of women believe they are under-represented in the ICT industries, as well as that there is a gap based on gender in both the Information Technology professions and the new professions associated with new communication technologies.
In their majority, women stated that they are aware of the importance of social media in the development of entrepreneurship, but they are not aware of ICT training. Most of them would be willing to participate in relevant educational actions and, although they consider their level to be moderate to satisfactory, they mainly refer to basic skills rather than more advanced IT applications.
Interviewees claimed that both public and private sector in Greece over the last five years are relatively adequate to digital skills, related to the use of the Internet and office tasks. The situation is different when we refer to more demanding tasks, where the participation of women is much lower. Employees who lacked in digital skills in previous years show significant improvement, however, they are limited in basic skills.
Most participants ignored the existence of the New Skills Agenda for Europe. They all agreed that there are no appropriate information channels in order for such initiatives to reach out to interested companies and their executives. Finally, interviewees highlighted as the most important employability skills "critical thinking", "creativity", "coordination", and "cognitive flexibility".
Discussion
The development of new technologies, such as ICT, and their convergence have changed the structure of work, the production process, as well as the goods produced and the services developed, creating new areas for employment. Although many reports have been published, it is not easy to ascertain whether women, in aggregate terms, have benefited from the information revolution or lost out. In a rapidly-changing environment, Information and Communication Technologies (ICT) could create great challenges for a smart, sustainable, and inclusive growth, both at the global and national levels. However, despite high levels of unemployment, shortages of e-skills continue to increase in all sectors and, even worse, a gender gap exists, excluding many women from both the sector and the labour market.
According to the findings the vast majority of survey participants remark that there is a significant mismatch between supply and demand in specific e-skills in Greece. Approximately 1/3 of the participants in the field research and the focus group assess their competency level in ICT skills as "advanced", although almost 67% believe that ICT are very important for their work, and almost 1 in 2 that training in ICT will positively affect their professional status.
All three social research tools, which have been used, indicate that:
• Important gender gaps exist in entrepreneurship since men are three times more likely to own a business with employees than women.
• Cultural norms, stereotypes, and lack of role models prevent women from fully exploiting their potential, making women less interested in an entrepreneurial career and less confident in their capacities as entrepreneurs.
•
Cultural norms, stereotypes, and lack of role models are also responsible for the struggling feeling of a glass ceiling often experienced by employed women.
• Economic barriers generate differences in business ownership rates and the entrepreneurial "success" of women and men.
The low number of female graduates in scientific fields, as well as the limited number of women in executive positions, generate human capital and networking disadvantages for women in business.
• Female entrepreneurship could benefit from technological advances and, especially, digital entrepreneurship
Conclusions
Consequently, a number of actions and initiatives are recommended in order to enhance, promote, and support women's active participation as entrepreneurs and employees in the ICT sector, as well as in the other sectors of the economy, by exploiting ICT opportunities. The main challenges that will activate women in the targeted level of training, selection, and participation in entrepreneurship and employment with a focus on ICT should include:
Actions that can benefit the participation of women in entrepreneurship, developing a common definition and understanding of what digital skills and competences are, improving the understanding and definition of digital skills needs, upgrading the digital skills of the labour force with a focus on professional-related digital skills, overcoming the obstacles and/or limitations some people face to obtaining digital skills-including lack of interest, awareness, resources and/or knowledge, as well as fear of technology-and, finally, providing relevant digital skills training opportunities for all.
Actions that will enhance the role of women in the field of technology and STEM education, either as an employee or as an entrepreneur, making the ICT profession more attractive as a career choice, with a focus on encouraging more women to participate, increasing the number of young people trained for ICT professions (ICT graduates and conversions to ICT), as well as ensuring certification and standardization.
Training actions to support the entry of women into the labour market on equal terms regarding ICT skills and competences needed as, for example, to provide the adequate ICT environment where teaching and training will be in close relation with the labour market. Up-skilling of digital skills should become a target for the educational and Vocational Education and Training (VET) curricula, while all the changes should be aligned with a regional approach with respect to future skill needs.
Especially for women aspiring to become entrepreneurs, specific skills are required which will enable them to promote their products or services online, to collect customer insight, and target specific audiences through the use of social media. Specifically, a good practice could be the formation of a network of professional women, acting as mentors, in order to help women who want to start a business, pursue a professional career, or are unemployed, to reach their full potential. Workshops, seminars, and summer camps could also be utilized as knowledge transfer methods.
Future research should aim to investigate new techniques for promoting female entrepreneurship, as well as female employability, highlighting the strategic technology trends. At the same time, such research should be conducted with the aim of integrating marginalized social groups into the digital labour market.
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